Bacterial load assessment in metallic versus esthetic brackets  by Tristán López, Jesús David et al.
8QN0Q 1EVQDGT&GEGODGT
RR
4GXKUVC/GZKECPCFG1TVQFQPEKC
14+)+0#.4'5'#4%*
YYYOGFKITCRJKEQTIOZ
$CEVGTKCNNQCFCUUGUUOGPVKPOGVCNNKEXGTUWUGUVJGVKEDTCEMGVU
'XCNWCEKÎPFGECTICDCEVGTKCPCGPDTCEMGVUOGV¶NKEQU
XGTUWUDTCEMGVUEGT¶OKEQU
,GUÕU&CXKF6TKUV¶P.ÎRG\9WNHTCPQ5¶PEJG\/GTC\h,CKTQ/CTKGN%¶TFGPCU++#PC/CTÈC)QP\¶NG\#OCTQ{
(TCPEKUEQ,CXKGT)WVKÃTTG\%CPVÕ++*WODGTVQ/CTKGN/WTIC++
 2QUVITCFWCVG
h *GCFQHVJG1TVJQFQPVKEUCPF&GPVQOCZKNNQHCEKCN1TVJQRGFKE
&GRCTVOGPV
++ 2TQHGUUQTQHVJG5VQOCVQNQI[(CEWNV[
{ *GCFQHVJG/CUVGTUKP'PFQFQPVKEU.CDQTCVQT[
#WVQPQOQWU7PKXGTUKV[QH5CP.WKU2QVQUÈ
6JKUCTVKENGECPDGTGCFKPKVUHWNNXGTUKQPKPVJGHQNNQYKPIRCIG
JVVRYYYOGFKITCRJKEEQOQTVQFQPEKC
4'57/'0
1DLGVKXQ'XCNWCTNCECTICDCEVGTKCPCGPDTCEMGVUOGV¶NKEQU[EG
T¶OKEQURCTCFGVGTOKPCTEW¶NGUHCXQTGEGPNCTGVGPEKÎPFGRNCEC
FGPVQDCEVGTKCPC/CVGTKCN[OÃVQFQU5GCPCNK\CTQPRTGOQNCTGU
GZVTCÈFQUFKXKFKFQUGPFQUITWRQUWPQEGOGPVCFQUEQPDTCEMGVU
OGV¶NKEQU[GPGNQVTQEQPDTCEMGVUEGT¶OKEQU4GUWNVCFQU'NCP¶
NKUKUGUVCFÈUVKEQUGTGCNK\ÎGPGNUQHVYCTG/KPKVCDTGCNK\CPFQWPC
RTWGDCVFG5VWFGPVGPFQPFGUGFGVGTOKPÎSWGPQJCDÈCFKHGTGPEKC
UKIPKſECVKXCGPVTGITWRQU
%QPENWUKÎP'NVKRQFGDTCEMGV
WVKNK\CFQGPGNVTCVCOKGPVQFGQTVQFQPEKCPQGUWPHCEVQTFGVGTOK
PCPVGGPNCCFJGUKÎPFGNCUDCEVGTKCU[RQTVCPVQNCCEWOWNCEKÎPFG
RNCECFGRGPFGT¶FGUKGZKUVGQPQWPCJKIKGPGCFGEWCFC
-G[YQTFU%GTCOKEDTCEMGVUOGVCNNKEDTCEMGVUEQNQP[HQTOKPIWPKV
7(%DCEVGTKCNNQCF
2CNCDTCUENCXG$TCEMGVUEGT¶OKEQUDTCEMGVUOGV¶NKEQUWPKFCFGUHQTOCFQTCUFGEQNQPKCU
7(%ECTICDCEVGTKCPC
#$564#%6
1DLGEVKXG6QCUUGUUVJGDCEVGTKCNNQCFKPOGVCNNKECPFEGTCOKE
DTCEMGVUCPFFGVGTOKPGYJKEJ HCXQTFGPVCN RNCSWG TGVGPVKQP
/CVGTKCNCPFOGVJQFU'ZVTCEVGFRTGOQNCTUFKXKFGFKPVQITQWRU
CPFCPCN[\GF+PQPGITQWROGVCNDTCEMGVUYGTGRNCEGFCPFKPVJG
QVJGTITQWREGTCOKEDTCEMGVU4GUWNVU5VCVKUVKECNCPCN[UKUYGTG
RGTHQTOGFCPF KVYCUFGVGTOKPGFVJCV VJGTGYCUPQUKIPKHKECPV
FKHHGTGPEG%QPENWUKQP6JGV[RGQHDTCEMGVWUGFKPVJGQTVJQFQPVKE
VTGCVOGPV KUPQVCFGVGTOKPKPIHCEVQT KPDCEVGTKCCFJGUKQPCPF
VJGTGHQTG RNCSWGCEEWOWNCVKQP CU NQPICU RTQRGT J[IKGPG KU
OCKPVCKPGF
+0641&7%6+10
&GPVCNRNCSWGKUCPJGVGTQIGPQWUCEEWOWNCVKQP
QHCFKXGTUGOKETQDKCNEQOOWPKV[DQVJCGTQDKECPF
CPCGTQDKEUWTTQWPFGFD[CPGZVTCEGNNWNCTOCVTKZQH
RQN[OGTUOKETQQTICPUKOUCPFUCNKXC#HVGTCFGPVCN
ENGCPKPIVJGFGPVCNGPCOGNKUEQXGTGFD[CXCTKGV[
QHRTQVGKPUCPFIN[ZQRTQVGKPU6JKU NKPKPI KUECNNGF
CESWKTGFRGNNKENG
DKQſNOCPFVJGſTUVEQNQPK\GTUCTG
UVTGRVQEEKHQNNQYGFD[NCEVQDCEKNNWUVJCVCTGEQOOQPN[
HQWPFQXGTFGPVCNUWTHCEGU
6JKUDKQHKNO KUOCKPN[ HQTOGFD[PQPRCVQIGPKE
DCEVGTKCJQYGXGTFWGVQVJGKPIGUVKQPQHUWETQUGCPF
QVJGTECTDQJ[FTCVGUHGTOGPVKPICEKFUCTGRTQFWEGF
6JKUNGCFUVQGPCOGNFGOKPGTCNK\CVKQPCPFGXGPVWCNN[
ECTKGU#OQPIVJGOQUVKORQTVCPVOKETQQTICPKUOU
CTG2QTRJ[TQOQPCUIKPIKXCNKU$CEVGTQKFGUHQTU[VJWU
#EV[PQOKEGUCEVKPQO[EGVGOEQOKVCPUCPF6TGRQPGOC
FGPVKEQNC
(QT C NQPI V KOG QTVJQFQPVKE RCVKGPVU YGTG
EQPUKFGTGF VQ DG NQYTKUM CPF VJG RTQEGFWTGU
KPXQNXGFKPVJGKTVTGCVOGPVPQPKPXCUKXG*QYGXGT
VJGCRRNKCPEGUWUGFHQTQTVJQFQPVKEVTGCVOGPVOC[
DGCUUQEKCVGFYKVJQTCNJ[IKGPGFKHHKEWNV[&WTKPI
VTGCVOGPV TGOPCPVCTGCUYJKEJUVKOWNCVGDKQHKNO
RTQFWEVKQPCPFDCEVGTKCNITQYVJCTGETGCVGF1PGQH
VJGDKIIGUVEJCNNGPIGUKPQTVJQFQPVKEUKUVQOCKPVCKP
CPCFGSWCVG QTCN J[IKGPG VJTQWIJQWV VTGCVOGPV
6JGVQQVJCTGCVJCVUWTTQWPFUVJGDTCEMGVUHCXQTU
DCEVGTKCCFJGUKQPCPFFGPVCNRNCSWGHQTOCVKQP6JGUG
CTGFKHHKEWNVVQGNKOKPCVGCPFTGIWNCTDTWUJKPIKUPQV
UWHſEKGPVHQTTGOQXKPIVJGOKPTGVGPVKXG\QPGUUWEJCU
VJGQPGHQTOGFD[VJGCFJGUKXGDGVYGGPVJGDTCEMGV
CPFVJGIKPIKXC6JGOQTGEQOOQPEQORNKECVKQPU
KPQTVJQFQPVKEVTGCVOGPVFWGVQRNCSWGCEEWOWNCVKQP
CTGECTKGUCPFRGTKQFQPVCNFKUGCUG
6JG HKZGFRCUUKXGQTVJQFQPVKEEQORQPGPVUCTG
DTCEMGVUYJKEJUGTXGCUUWRRQTVHQTVJGEQORQPGPVU
www.medigraphic.org.mx
 e228–e231
© 2015 Universidad Nacional Autónoma de México, Facultad de Odontología. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/). See related content at doi: http://dx.doi.org/10.1016/j.rmo.2016.03.059
Revista Mexicana de Ortodoncia 2015;3 (4): e228-e231 e229
YYYOGFKITCRJKEQTIOZ
VJCVRTQFWEGVJGHQTEG%GTCOKEDTCEMGVUCTGXGT[
RQRWNCTCUCPCGUVJGVKECNVGTPCVKXGHQTQTVJQFQPVKE
CRRNKCPEGUKPEQPVGORQTCT[QTVJQFQPVKEU%GTCOKEU
CTGCDTQCFV[RGQHOCVGTKCNUVJCVEQPUKUVQHOGVCNNKE
CPFPQPOGVCNNKEQZKFGUYJKEJKPENWFGIGOUVQPGU
INCUUGU ENC[U CPF EGTCOKEOKZVWTGU /GVCN
DTCEMGVUCTGOCKPN[OCFGQHJKIJSWCNKV[UVCKPNGUU
UVGGNVJG[JCXGIQQFDQPFUVTGPIVJCPFJCXGRTQXGF
VQDGOQTGTGUKNKGPVVJCPEGTCOKEDTCEMGVUFWGVQVJGKT
EQORQUKVKQP
/#6'4+#.#0&/'6*1&5
5CORNGQDVGPVKQP
6YGPV[HKTUVRTGOQNCTUVJCVJCFDGGPRTGXKQWUN[
TGOQXGFYGTGCPCN[\GF6JG[YGTGFKXKFGFKPVQ
ITQWRU
P)TQWREQPVCKPGFRTGOQNCTUYKVJ
OGVCNDTCEMGVUDQPFGFQP VJGOYJKNG KPITQWR
EGTCOKEDTCEMGVUYGTGDQPFGFQP VJGRTGOQNCTU

(KIWTG
&KUKPHGEVKQPRTQVQEQN
6JGFKUKPHGEVKQPRTQVQEQNWUGFYCUCPWNVTCUQPKE
DCVJ'CEJITQWRYCURNWPIGFKPVQCO.DGCMGT
6YQUQNWVKQPUYGTGWUGFHQTFKUKPHGEVKQPſTUV
'&6# HQTOKPWVGU VQ TGOQXG VJGQTICPKECPF
KPQTICPKEOCVVGT 5WDUGSWGPVN[  UQFKWO
J[RQEJNQTKVGYCUWUGFHQTVJGUCOGCOQWPVQHVKOG
KPQTFGTVQTGOQXGVJGQTICPKEOCVVGT$GVYGGPDQVJ
DCVJUVJGRTGOQNCTUCTGƀWUJGFYKVJUVGTKNGFKUVKNNGF
YCVGT (KPCNN[ UCORNG UVGTKNK\CVKQPYCU ECTTKGF
YKVJCPCWVQENCXGCVQ%CPFRUK#HVGTYCTFU
VJGUWRRQTVUYGTGEGOGPVGFKPVJGEQTTGURQPFKPI
ITQWRU)TQWROGVCNDTCEMGVU 
#J-KO2GEJs
CPF)TQWREGTCOKEDTCEMGVU
/%NCTKV[s KPC
NCOKPCTHNQYECDKPGVVQOCKPVCKPVJGUVGTKNKV[QHVJG
UCORNG6QEQTTQDQTCVGVJGUVGTKNK\CVKQPRTQEGUUC
OKETQDKQNQIKECNUCORNGYCUVCMGPHTQOGCEJFGPVCN
EQORQPGPV
KPVQVCN7UKPICȝ.OKETQRKRGVVG
UVGTKNGFKUVKNNGFYCVGTYCUFGRQUKVGFQPVJGWRRGT
RCTVQHVJGDTCEMGV1PVJGFKUVKNNGFYCVGTUKFGVJTGG
UVGTKNGRCRGTVKRU
*[IKGPKEsYGTGRNCEGFGCEJ
HQTOKPWVG6JGſTUVVYQYGTGRNCEGFKPVJGOKFFNG
CPFVJGNCUVYCUUYGRVHTQOQPGUKFGVQCPQVJGT6JG
RCRGTRQKPVUYGTGVJGPFGRQUKVGFKPCVGUVVWDGYKVJ
O.QHVT[RVKECUGUQ[CICTCUOGCPUQHVTCPURQTV

(KIWTG6JGTGUWNVQHVJGUCORNGYCUPGICVKXG
CUUGUUGFYKVJVJG/E(CTNCPFUECNGVJGUCORNGYCU
RNCPVGFKPVT[RVKECUGUQ[CICTRNCVGUYJGTGVJGTGYCU
PQOKETQDKCNITQYVJ
5CORNKPICPFKPEWDCVKQP
6JGUCORNGUYGTGVCMGPHTQOCRCVKGPVYJQYCU
WPFGTQTVJQFQPVKEVTGCVOGPVD[WUKPIUVGTKNGRCRGT
RQKPVUYKVJVJGOGVJQFFGUETKDGFCDQXG6JG[YGTG
FGRQUKVGFKPCVGUVVWDGYKVJO.QHVT[RVKECUGUQ[
CICTCPFKPEWDCVGFHQTJQWTU#OKETQDKCNITQYVJ
YKVJC/E(CTNCPFUVCPFCTFQHYCUQDVCKPGFVJGP
C/E(CTNCPFUVCPFCTF KUEQTTGURQPFGFUKPEG
VJKU VWTDKFKV[ KU V[RKECNN[ HQWPF KP VJGQTCNECXKV[
5WDUGSWGPVN[GCEJVQQVJYCURNCEGFKPCVGUVVWDG
YKVJONQHVT[RVKECUGUQ[CICTCPFFTQRUQHVJG
UCORNGYKVJDCEVGTKCNITQYVJ
/E(CTNCPF'XGT[
JQWTUVJG6T[KVKECUG5Q[DTQVJQHGCEJUCORNG
YCU EJCPIGF FWTKPI  FC[U YKVJ VJG RWTRQUG
QHQDVCKPKPI VJGUGEQPFUCORNGCPFMGGRKPI VJG
DCEVGTKCCNKXG6JGUGEQPFUCORNGYCUQDVCKPGFKP
VJGUCOGOCPPGTCUVJGſTUVGCEJQPGYCURNCEGF
KPO.QHVT[RVKECUGUQ[CICT#HVGTVYQJQWTUQH
DCEVGTKCNITQYVJUGTKCNFKNWVKQPUYGTGECTTKGFQWV
DGVYGGPCPFKPGCEJUCORNG1PEGFKNWVGF
VJGUCORNGYCURNCPVGFKPCPCICTRNCVGEQPVCKPKPI
VT[RVKECUGUQ[CICTNCDGNNGFCPFUGCNGFYKVJRCTCſNO
#HVGTYCTFUKVYCURNCEGFKPC(GNKUCKPEWDCVQTHQT
JQWTUCVCVGORGTCVWTGQHvQ%6JGPVJG
%(7
%QNQP[(QTOKPI7PKVUEQWPVYCURGTHQTOGF
#EQNQP[EQWPVGTFKIKVCNRGPYCUWUGF1PN[UCORNGU
YKVJXCNWGUDGVYGGPCPF%(7YGTGVCMGPKPVQ
EQPUKFGTCVKQP
(KIWTG
# $
C
D E
(KIWTG
5CORNG EQNNGEVKPIYKVJ UVGTKNG
RCRGT RQKPVU# )TQWR # C
OGVCNNKEDTCEMGVDRCRGTRQKPV
$)TQWR$EEGTCOKEDTCEMGV
e230 Tristán LJD et al. Bacterial load assessment in metallic versus esthetic brackets
YYYOGFKITCRJKEQTIOZ4'57.65
6JG XCNWGUYGTG CPCN[\GF WUKPI VJG/KPKVCD
UQHVYCTG6JGCTKVJOGVKEOGCPYCUFGVGTOKPGF
NQI%(7YKVJCUVCPFCTFFGXKCVKQPQHv

(KIWTGHQTITQWR
OGVCNDTCEMGVUCPFNQI
%(7YKVJCUVCPFCTFFGXKCVKQPQHv
6CDNG
+ HQTITQWR
EGTCOKEDTCEMGVU6JGFKHHGTGPEG
DGVYGGP VJG VYQ ITQWRU YCU EQORCTGF WUKPI
VJG5VWFGPVŏU VVGUVDWV VJGTGYGTGPQUKIPKHKECPV
FKHHGTGPEGU
R
&+5%755+10
6JGDKQNQIKECNKODCNCPEGECWUGFKPVJGQTCNECXKV[
D[VJGRTGUGPEGQTVJQFQPVKECVVCEJOGPVUJCUDGGP
QDLGEVQHUGXGTCNUVWFKGU5QOGQHVJGHCEVQTUVJCVOC[
HCEKNKVCVGDCEVGTKCNCFJGUKQPVQDTCEMGVUCTGUWTHCEG
TQWIJPGUUUCNKXCEQORQUKVKQPCPFHNQYKPEWDCVKQP
VKOG VJG HTGSWGPE[QHUWETQUG KPIGUVKQPCPFQTCN
J[IKGPG
#JPKP TGRQTVGF VJCVOGVCNDTCEMGVUJCXG NGUU
DCEVGTKCNNQCFKPEQORCTKUQPYKVJEGTCOKEDTCEMGVU
YJKNG#PJWT[5JCTRCPF2CRCKQCPPQWOGPVKQPGF
VJCV VJGTGYCUPQFKHHGTGPEG KP VJGDCEVGTKCN NQCF
DGVYGGP VJG VYQ V[RGU QH DTCEMGVU #NN VJGUG
EQORCTCVKXG UVWFKGU QP VJGOKETQDKCN CFJGUKQP
DGVYGGPFKHHGTGPVV[RGUQHDTCEMGVUUJQYEQPƀKEVKPI
TGUWNVU1WTUVWF[CITGGUVJCVVJGTGKUPQFKHHGTGPEG
KP VJGDCEVGTKCN NQCFDGVYGGPDTCEMGV V[RGU VJKU
KURTQDCDN[FWGVQVJGJQOQIGPGQWUEQPFKVKQPUQH
UVGTKNKV[KPDQVJITQWRU
'NKCFGUGVCNCUUGUUGFOKETQQTICPKUOCFJGUKQP
YJKEJKPFKECVGUVJGKPƀWGPEGQHRJGPQOGPCUWEJCU
VJGUWTHCEGCPFJ[FTQRJQDKEHTGGGPGTI[#UKIPKſECPV
EQTTGNCVKQPYCUQDUGTXGFDGVYGGPVJGUWTHCEGCPFVJG
TGVGPVKQPECRCEKV[QHVJGRNCVGOCVGTKCN#HCXQTCDNG
GHHGEVQPDCEVGTKCNCFJGUKQPYCUUJQYP#EEQTFKPIVQ
VJKUUVWF[COGVCNJCUCHTGGGPGTI[QHF[PGUEO
YJKEJKUJKIJGTEQORCTGFVQVJCVQHEGTCOKEDTCEMGVU
VJWUUWIIGUVKPICJKIJGTDCEVGTKCNCFJGUKQPKPOGVCN
DTCEMGVU +PVJKUTGUGCTEJDQVJITQWRUJCFUKOKNCT
EQPFKVKQPUCPFCVGPFGPE[HQTCFJGUKQPYCUKFGPVKſGF
KP VJG EGTCOKEDTCEMGVU*QYGXGT VJGTGYCUPQ
UVCVKUVKECNFKHHGTGPEGYKVJTGURGEVVQVJGOGVCNDTCEMGVU
$CEVGTKCNCFJGUKQPVQVJGDTCEMGVUYQWNFRTQDCDN[DG
OQTGEQORNGZKHVJGUVWF[YCURGTHQTOGFKPVJGQTCN
ECXKV[YJGTGXCTKQWUKPVGTCEVKQPUDGVYGGPUCNKXCT[
HKNODCEVGTKCCPFDTCEMGVUWTHCEGCTGRTGUGPV+P
CFFKVKQP VJGRTGUGPEGQHQVJGTOCVGTKCNU TGNCVGF
VQVJGCRRNKCPEGUUWEJCUOGVCNDCPFUCTEJYKTGU
GNCUVQOGTKEOQFWNGUCPFTGUKPUOC[CHHGEVDCEVGTKCN
CFJGUKQP6JGTGUWNVUUJQYGFDCEVGTKCNCFJGUKQP
6CDNG+#TKVJOGVKEOGCPUVCPFCTFFGXKCVKQPOKPKOWO
XCNWGOCZKOWOXCNWGKPOGVCNNKECPFEGTCOKEDTCEMGVU
$TCEMGVU
/GVCNNKE %GTCOKE
(%7NQI
0  
/GFKC  
5VCPFCTFFGXKCVKQP v v
/KPKOWOXCNWG  
/CZKOWOXCNWG  
# $
(KIWTG
(%7KP VT[RVKECUGUQ[CICT#
/GVCNNKE DTCEMGVU$%GTCOKE
DTCEMGVU








 /GVCNNKEDTCEMGV %GTCOKEDTCEMGV
8
CN
WG
U
(%
7
NQ
I

(KIWTG/GCPXCNWGUQHDCEVGTKCNNQCF
Revista Mexicana de Ortodoncia 2015;3 (4): e228-e231 e231
YYYOGFKITCRJKEQTIOZ
(VWHGRFXPHQWRHVHODERUDGRSRU0HGLJUDSKLF
(VWHGRFXPHQWRHVHODERUDGRSRU0HGLJUDSKLF
KPDQVJITQWRURGTJCRUFWGVQCNCEMQHGZRQUWTGVQ
VJGRCVKGPVŏUJCDKVUUWEJCUFKGVCPFQTCNJ[IKGPG#U
CPCFFKVKQPCNHCEVQTVJGWUGQHQTVJQFQPVKECRRNKCPEGU
RTQDCDN[HCXQTUHQQFCEEWOWNCVKQPCPFOCMGUJ[IKGPG
FKHſEWNVYJKEJTGUWNVUKPVJGRTGUGPEGQHDKQſNO
%COCTIQUOGPVKQPGFVJCVVJGTGYCUPQUKIPKſECPV
FKHHGTGPEGDGVYGGPDTCEMGV V[RGUYJGPDCEVGTKCN
EQNQPK\CVKQPKUCUUGUUGFKPVJGNQPIVGTO6JGCWVJQT
UWIIGUVGFVJCVVJGOKETQDKCNCFJGUKQPQHVJGDTCEMGV
KUFKTGEVN[TGNCVGFVQVKOG6JGNQPIGTVJGCRRNKCPEGU
TGOCKPKPVJGQTCNECXKV[VJGNQYGTVJGFKHHGTGPEGU
YKNN DG TGICTFNGUUQH VJGDTCEMGV EQORQUKVKQP +P
QWTTGUWNVUPQDCEVGTKCN NQCFYCUQDUGTXGFCV VJG
DGIKPPKPIQHVJGUVWF[YGJCXGJ[RQVJGUK\GFVJCV
VJKUYCUFWGVQVJGUVGTKNK\CVKQPRTQEGUURGTHQTOGFKP
VJGDTCEMGVU1WTTGUWNVUCITGGYKVJYJCVJCUDGGP
OGPVKQPGFD[%COCTIQUVJCVVJGTGKUPQFKHHGTGPEG
KPVJGOKETQDKCNNQCF
%10%.75+105
$CUGFQPVJGTGUWNVUQHVJKUUVWF[PQUKIPKHKECPV
FKHHGTGPEGUYGTGHQWPFKPVJGDCEVGTKCNNQCFDGVYGGP
DQVJITQWRU6JGTGHQTGVJGV[RGQHDTCEMGVUWUGFKP
CPQTVJQFQPVKEVTGCVOGPVFQGUPQVKPƀWGPEGDCEVGTKCN
CFJGUKQPCPFFGPVCNRNCSWGCEEWOWNCVKQP
9GUWIIGUVVJCVVJGRTGUGPEGQTCDUGPEGQHDCEVGTKC
KUFWGVQFKHHGTGPVHCEVQTUUWEJCUFKGVUCNKXCT[ƀQY
CPFQTCNJ[IKGPG+PXKXQUVWFKGUCTGTGEQOOGPFGFVQ
QDUGTXGVJGDGJCXKQTQHVJGUGXCTKCDNGU
#%-019.'&)'/'065
6JKUTGUGCTEJYCUUWRRQTVGFD[VJG1TVJQFQPVKEU
CPF&GPVQHCEKCN1TVJQRGFKEU&GRCTVOGPV QH VJG
7PKXGTUKV[QH5CP.WKU2QVQUÈ/GZKEQ
4'('4'0%'5
 5CYJPG[4$GTT[8$CEVGTKCNDKQſNOHQTOCVKQPRCVJQIGPKEKV[
FKCIPQUVKEUCPFEQPVTQNCPQXGTXKGY+PFKCP,/GF5EK


 5JCTOC/;CFCX5$KQHKNOUOKETQDGUCPFFKUGCUG$TC\,
+PHGEV&KU

 4QWCDJKC/%JOKGNGYUMK9&KUGCUGU#UUQEKCVGFYKVJQTCN
RQN[OKETQDKCNDKQſNOU1RGP/[EQN,
 8GPMCVCTCOCKCJ2$KTCFCT$2NCSWGDKQHKNO+P2CPCICMQU
(5&CXKGU4/)KPIKXCNFKUGCUGU6JGKTCGVKQNQI[RTGXGPVKQP
CPFVTGCVOGPV4KLGMC%TQCVKC+P6GEJ#XCKNCDNG
HTQOJVVRYYYKPVGEJQRGPEQODQQMUIKPIKXCNFKUGCUGUVJGKT
CGVKQNQI[RTGXGPVKQPCPFVTGCVOGPVRNCSWGDKQſNO
 9KEMUVTÑO%*COKNVQP+45XGPU¼VGT)&KHHGTGPVKCNOGVCDQNKE
CEVKXKV[ D[ FGPVCN RNCSWGDCEVGTKC KP CUUQEKCVKQPYKVJ VYQ
RTGRCTCVKQPUQH/7%$OWEKPU KPUQNWVKQPCPF KPDKQHKNOU
/KETQDKQNQI[
 %KQECP&&TCIQU5#PEJQTCIGQH VJGOQFGTPQTVJQFQPVKE
CRRNKCPEGU#PPCNUQHVJG7PKXGTUKV[&WPCTGCFG,QUQH)CNCVK

+UUWG
 #DFQ%8KGKTC+1TVJQFQPVKEYKTGUMPQYNGFIGGPUWTGUENKPKECN
QRVKOK\CVKQP&GPVCN2TGUU,1TVJQF

 5CNQQO*/QJCOOGF5CNKJ*4CUJGGF56JGKPHNWGPEGQH
FKHHGTGPVV[RGUQHſZGFQTVJQFQPVKECRRNKCPEGQPVJGITQYVJCPF
CFJGTGPEGQHOKETQQTICPKUOU,%NKP'ZR&GPV

 $QWT\IWK(5GDDCT/*CO\C/1TVJQFQPVKEUCPFECTKGU
2TKPEKRNGUKPEQPVGORQTCT[QTVJQFQPVKEU+P6GEJ
5JGTKHC/QUVCHC/6JGHQTOCVKQPQHFGPVCNOKETQDKCNDKQſNOCPF
RNCSWGCUUQEKCVGFYKVJVJGRTGUGPEGQHQTVJQFQPVKE6CKHCPF
-5#+154,&/5

2GNNGITKPK25CWGTYGKP4(KPNC[UQP6/E.GQF,%QXGNN&
/CKGT62NCSWGTGVGPVKQPD[UGNHNKICVKPIXGTUWUGNCUVQOGTKE
QTVJQFQPVKEDTCEMGVUSWCPVKVCVKXGEQORCTKUQPQHQTCNDCEVGTKCCPF
FGVGEVKQPYKVJCFGPQUKPGVTKRJQURJCVGFTKXGPDKQNWOKPGUEGPEG
#O,1TVJQF&GPVQHCEKCN1TVJQRGG
XCPFGT8GGP/*#VVKP42QNN[59KGEJOCPP&%CTKGU
QWVEQOGUCHVGTQTVJQFQPVKEVTGCVOGPVYKVJſZGFCRRNKCPEGUFQ
NKPIWCNDTCEMGVUOCMGCFKHHGTGPEG!'WT,1TCN5EK

2TGQVGCUC%+QPGUEW'2TGQVGCUC'4KUMUCPFEQORNKECVKQPU
CUUQEKCVGFYKVJQTVJQFQPVKE VTGCVOGPV1TVJQFQPVKEUDCUKE
CURGEVUCPFENKPKECNEQPUKFGTCVKQPU4KLGMC+PVGEJ

/CTUJ2&GPVCNRNCSWGCUCDKQſNOVJGUKIPKſECPEGQHR*KP
JGCNVJCPFECTKGU%QORGPF%QPVKP'FWE&GPV

SWK\
,CFJCX6/CJCNKPIC-5WDTC[C)8CTIJGUG,%JTQPKE
KPƀCOOCVQT[IKPIKXCNGPNCTIGOGPVCUUQEKCVGFYKVJQTVJQFQPVKE
VJGTCR[ŌCECUGTGRQTV,&GPV*[I

5HQPFTKPK/&GDKCIIK/<CTC($TGTTC4%QOGNNK/$KCPEJK/
+PƀWGPEGQHNKPIWCNDTCEMGVRQUKVKQPQPOKETQDKCNCPFRGTKQFQPVCN
RCTCOGVGTUKPXKXQ'WT,1TVJQF

6COK\JCTCUK-WOCT5'XQNWVKQPQHQTVJQFQPVKEDTCEMGVU,+#&5


-WOCT#&WIICN4/GJTQVTC#2J[UKECNRTQRGTVKGUCPFENKPKECN
EJCTCEVGTKUVKEUQHEGTCOKEDTCEMGVUCEQORTGJGPUKXGTGXKGY
6TGPFU$KQOCVGT#TVKH1TICPU

/QJCOOCFK<5QFKWOJ[RQEJNQTKVGKPGPFQFQPVKEUCPWRFCVG
TGXKGY+&,
)GNOCP#%JGY)5JPCKFOCP/$C[GUKCPCPCN[UKUQHUGTKCN
FKNWVKQPCUUC[U$KQOGVTKEU
#JP5-JQ*.GG50CJO&4QNGUQHUCNKXCT[RTQVGKPUKPVJG
CFJGTGPEGQHDWECNUVTGRVQEQEEKVQXCTKQWUQTVJQFQPVKEDTCEMGVU
,&GPV4GU

#PJQWT[20CVJCPUQP&*WIJGU%5QETCPUM[5(GTGU
/%JQW./KETQDKCNRTQHKNGQPOGVCNNKECPFEGTCOKEDTCEMGV
OCVGTKCNU#PING1TVJQF

$TWUEC/%JCTC15VGTKP$QTFC.4QUC# +PHNWGPEGQH
FKHHGTGPVQTVJQFQPVKEDTCEMGVUQPCFJGTGPEGQHOKETQQTICPKUOU
KPXKVTQ#PING1TVJQF

2CRCKQCPPQW9)K\CPK50CUUKMC/-QPVQW'0CMQW/
#FJGUKQPQH5VTGRVQEQEEWUOWVCPUVQFKHHGTGPVV[RGUQHDTCEMGVU
#PING1TVJQF

'NKCFGU6$TCPVNG[9/KETQDKCNCVVCEJOGPVQPQTVJQFQPVKE
CRRNKCPEGU+9GVVCDKNKV[CPFGCTN[RGNNKENGHQTOCVKQPQPDTCEMGVU
OCVGTKCNU#O,1TVJQF&GPVQHCEKCN1TVJQR

%COCTIQU4'UVWFQFCOKETQDKQVCFQDKQHKNOGUWRTCIGPIKXCN
FGRCEKGPVGUGOVTCVCOGPVQQTVQFÏPVKEQEQOFKHGTGPVGUVKRQUFG
DTCSWGVGU$GNQ*QTK\QPVGH++
/CKNKPICFFTGUU
,GUÕU&CXKF6TKUV¶P.ÎRG\
'OCKNFCXKFVTKUVCP"IOCKNEQO
